This paper aims to explain the design and planning of a passive optical networks (PON) which can build a fictitious environment allowing to study fiber to the home (FTTH) networks in depth and decide the optimal option for this environment. We design a network architecture based on FTTH systems with different bit rates (1.25 GB/s, 2 GB/s, 2.5Gb/s,5Gb/s and 10 GB/s). This architecture is targeted to deliver a very high speed data using optical communication between the edge nodes connecting the end users. This transmission allows the simultaneous delivery of triple play service (data, voice and video). In our design various data rates are studied. It has been observed that the proposed system is one of the most suitable methods concerning data rate. It is demonstrated that as we increase the data rate, the number of accommodated user's decreases due to high bit error rate. Also by increasing the distance of transmission, the system will be undesirable due to increasing the bit error rate.
Introduction:
Fiber access network technologies are good candidate for the future communication era, it can cope the increasing demand for high-speed communication, video, high definition multimedia applications, on-line interaction, and peer-to-peer file transfer.
These requirements pursued the development of optical access technologies. BER vs Distance Figure 9 shows the relation between BER and length for different power levels for 32 users For GPON 32 users, it has found that the signal having 1db does not cross any distance while the signals having high power levels 2, 3, 4, 5, 6 db will reach for 17, 20, 26, 34, 37 km respectively.
Fig(9). GPON 32 users (BER Vs. length)
In figure 10 the effect of the increasing the signals bit rates on the distance for different power levels and different number of users will be studied, while Figure 10 shows BER versus length for different power levels for 10-GPON 32 users the distance will be decreased to 14km, 15km, 19km, 25km, 27km, 29km at the same power levels from (1 -6 dBm).
b. BER vs Power fig(11). BER Vs. power at PON bit rates & 16 users
Figures 11 shows the relation between BER and power for different distances of 10, 20, 50, and 100 Km for PON system with 16 users. Figure 12 shows the relation between BER and power level for different distance for Gpon system with 32 users. It has found that at 32users, the signal will cross 10km and 20km at specific margin of power levels (1dB-2dB) at 32 users.
fig (13) . BER Vs. power at 10-GPON bit rates & 32 users Figure 13 shows the relation between BER and power level for different distance for 10GPON system with 32 users. By increasing the number of users reaching for 32, it has been noted that the signals do not cross the 20km till have certain limits of power . Figure 14 shows the relation between BER and distance level for different bit rate, the proposed system has been tested with the signal bit rates starting from 1.25Gb/s till 10Gb/s. At 32 users, the signals with bit rates 1.25Gb/s, 2Gb/s, 2.5Gb/s, 5Gb/s and 10Gb/s will reach distances 20km, 18km, 16km and the signals will be stopped and do not cross over.
c. BER vs. Distance for different Bit Rate

Conclusions:
In this study, we have introduced some methods for comparing the used techniques as PONs, GPONs and XGPONs for data transmission. Our aim is to indicate the advantages and disadvantages of every method by using Opti-System simulating program. The comparison has been performed to the most important parameters to judge the used technique. The bit rate and the transmission distance are the most important parameters. Also in this paper, we aim to explain the design and planning of a PON which can build a fictitious environment allowing us to show FTTH networks in depth and decide which the most optimal solution for this environment is. We have established a network architecture based on FTTH systems with different data bit rates (1.25 GB/s, 2 GB/s, 2.5Gb/s,5Gb/s and 10 GB/s). This architecture is targeted to deliver a very high speed data using optical communication between the used systems. It is demonstrated that as by increasing the data rate, the number of accommodated users decreases due to high range bit error rate. Also by increasing the distance of transmission, the system will be undesirable due to increasing the bit error rate. And by increasing the number of users, the system will be unstable due to increasing the Bit Error Rate. On the other hand, it has noted that the Bit Error Rate decreases by increasing the power level. 
